(Received 25th March 1972) Summary. Ovulation rate, fertilization rate and prenatal mortality were studied in yearling beef heifers treated with PMSG or FSH and in non-treated controls. Oestrus was synchronized in 50% of the animals in each treatment with an oral progestagen. The gonadotrophin injections were given during the normal oestrous cycle or during the progestagen-administration period. All heifers were inseminated 6 to 10 hr after observation of standing oestrus. Ovulation rate and percentage fertility were determined in approximately a third of the animals in each treatment group. The reproductive tracts of the remaining animals were examined 81 to 104 days after insemination for number and condition of fetuses, number of corpora lutea and condition of the uteri.
Ovulation and fertilization rates were 1\m=.\0\ m=+-\ 0\m=.\4and 100% for the controls, 1\m=.\6\ m=+-\ 1 \ m=. \ 0 and 87\m=.\5% for the PMSG treatment and 4\m=.\4\ m=+-\ 4\m=.\9and 56\m=.\5% for the FSH treatment. Treatment with a gonadotrophin during progestagen administration resulted in higher ovulation rates than gonadotrophin treatment during the normal oestrous cycle, 36% higher in heifers given PMSG and 47% higher in those given FSH. There was a negative relationship between ovulation and fertilization rates; therefore, the average number of fertilized ova/heifer increased as ovulation rate increased, but at a slower rate. Percentage fertility was not affected by the progestagen in the control and PMSG groups, but it was lower when FSH was given during progestagen treatment than when it was given during the normal oestrous cycle. (Laster, 1972 The PMSG-and FSH-treated heifers were inseminated at the first oestrus after the last gonadotrophin injection. Heifers in the synchronized control group were inseminated at the first oestrus after progestagen withdrawal.
Inseminations were initiated in the non-synchronized controls at the beginning of the CAP-treatment period in the synchronized groups. All heifers were inseminated 6 to 10 hr after observation of standing oestrus, using frozen semen obtained from commercial artificial insemination organizations.
The ovaries, oviducts and anterior portions of the uteri were removed through a paralumbar incision 60 to 72 hr after insemination in approximately a third of the heifers from each treatment group (Table 1) . Ova were recovered by flushing the oviducts and, if necessary, the uterine horns with a physiological (Hafez, 1962 (Steel & Torrie, 1960 ) and the variances were tested for heterogeneity by the procedure of Winer (1962) .
RESULTS
The ovulation and fertilization data are shown in Table 2 . Heifers treated with PMSG or FSH had higher (P<0-01) ovulation rates than the controls. Ovula¬ tion rates were higher (P<0-0\) and more variable in heifers treated with FSH than in those treated with PMSG (4-4 + 4-9 compared to 1-6+10).
Treatment with PMSG or FSH during progestagen administration resulted in higher (P<0-0b) ovulation rates than treatment during the normal oestrous cycle. The mean ovulation rate was 36% higher in heifers given PMSG in combination with an oral progestagen than in those given PMSG during the normal oestrous cycle and 47% higher in heifers given FSH in combination with an oral progestagen, compared to treatment with FSH and no progestagen. The ranges in ovulation rates were 0 to 3 and 1 to 4 in the non-synchronizedand synchronized-PMSG treatments, respectively, and 1 to 7 and 1 to 19 in the non-synchronized-and synchronized-FSH treatments, respectively. One heifer in the synchronized control group and one in the non-synchronized-PMSG group failed to ovulate. One of the non-treated controls had two corpora lutea.
There was a negative relationship between ovulation and fertilization rates.
The fertilization rate was 54-8% lower in the FSH-treated groups, which had an ovulation rate of 4-4 + 4-9, than in the PMSG-treated groups, which had an ovulation rate of 1-6+1-0 (Table 2) . Treatment with progestagen did not influence the percentage fertility in the control or PMSG-treated groups. In heifers treated with FSH, the ovulation rate was 47% higher and the fertili¬ zation rate 88% lower when FSH was given in combination with a progestagen than when FSH was given alone.
The average number of fertilized ova/heifer increased as the ovulation rate increased, but at a slower rate ( Table 2 ). The ovulation rate was 175% higher in heifers treated with FSH than in those treated with PMSG, while the mean number of fertilized ova was only 79% higher for heifers given FSH than for those given PMSG. Likewise, in the FSH-treated groups, the average number of fertilized ova was lower in the synchronized group than in the non-synchro¬ nized group (2-3 compared to 2 7) because of the lower fertilization rate in the FSH-synchronized heifers (42 compared to 79-2%).
The percentage rate of ova recovery was not significantly affected by treat¬ ment and treatment had no effect on the number of ova found in the anterior portion of the uterine horns. Most (96%) of the ova were recovered from the oviducts.
Two abnormal ova were observed; both were cleaved and were from a (Table 3 ). There were no apparent differences in prenatal mortality during the first trimester of gestation between the PMSGand FSH-treated animals (21-4 and 18-8%, respectively). Prenatal losses were higher in the PMSG and FSH groups than in the controls. It was observed at necropsy that two of the control heifers had aborted.
The pregnancy rate was slightly higher in heifers treated with FSH than in those treated with PMSG, but the percentage of pregnancies that were multiple pregnancies was higher in the PMSG-treated group (Table 3 ). In the heifers found to be pregnant at necropsy, average ovulation rates were higher than the average number of fetuses (6-1 +4-2 and 4-0 + 2-2, respectively). Two heifers with single pregnancies had more than one corpus luteum and more than one corpus luteum were also present in five of the heifers classified as having aborted.
In the treated heifers with two or three corpora lutea, 75% occurred in only pne ovary. In all heifers with more than one corpus luteum, 53% occurred in only one ovary. Of the eight heifers with more than one fetus at the time of necropsy, 75% had corpora lutea in both ovaries but 50% of the multiple pregnancies were contained in one uterine horn. The interval from the last gonadotrophin injection to oestrus was not affected by the species source of the gonadotrophin, but was affected by progestagen treatment. In the heifers given PMSG or FSH during the normal oestrous cycle, 80% were observed to be in oestrus within a 3-day period (Days 2 to 4) after the last gonadotrophin injection. In those injected with PMSG or FSH during progestagen feeding, 58% were observed to be in oestrus within a 3-day period after gonadotrophin treatment.
DISCUSSION
It has been shown that the PMSG-treatment regimen used in this study will successfully induce limited multiple ovulation in the bovine when given during the normal oestrous cycle (Schilling & Holm, 1963; Laster et al., 1971) . The similarity between the ovulation rate in this study and the rates reported by Gordon et al. (1962) , Schilling & Holm (1963) indicate that an injection of an LH source after the PMSG injections is not necessary for the successful induction of limited multiple ovulation.
The FSH-injection regimen used was similar to that reported by Bellows et al. (1969) . There are few reports on the ovulation rate of cattle treated with levels of FSH expressed in terms of a standard unit. From the results of Bellows & Short (1971) , it would appear that a dosage between 7-6 and 15-2 mg FSH (NIH-FSH-S1 equiv.) would give the most desirable ovulation rate for inducing multiple pregnancies.
The results of this study do not support the findings of Dzuik, Donker, Nichols & Peterson (1958) and Bellows & Short (1971) (Bellows et al., 1969) .
The average number of fertilized ova/animal increased with increased ovu¬ lation rates. In the FSH-treated animals, the ovulation rate was higher and the fertilization rate was lower than desirable for obtaining a high percentage of twin pregnancies, which appear to be the most desirable form of multiple births in cattle (Gordon et al., 1962; Turmaníía/., 1971 Abortions have been observed in cows and heifers with multiple pregnancies and the incidence of prenatal mortality appears to be higher in heifers than in cows (Gordon et al., 1962; Laster et al., 1971) . The specific causes of prenatal mortality in animals with induced multiple ovulations have not been estab¬ lished because, in most studies in which prenatal losses were observed, the maintenance of the pregnancies may have been altered by attempts to study ovarian activity or to determine the number of fetuses. The estimated number of fertilized ova/heifer was higher in the FSH-than in the PMSG-treated groups, but the rates of prenatal mortality were similar (Table 3 ). This sug¬ gests that prenatal mortality was not highly associated with the number of fetuses. The reason for the abortions in the two controls is not known. 
